Abstract
Introduction

27
Developing resilience of communities has become widely recognized as critical for disaster risk There is a consensus that the first and fundamental step toward understanding and 53 operationalizing resilience for flood disaster and hazard management is to have an acceptable 54 resilience measuring template (NRC, 2012) . For instance, the ability to understand and 55 objectively evaluate the impact of FRM programs, interventions and practices on community 56 flood resilience is needed for making political and business cases for proactive FRM investment 57 from both public and private sectors. Cutter (2018) suggested that an acceptable template is a 58 basic foundation for monitoring baselines and progress in building hazard resilience.
59
Furthermore, a measuring template will be useful as a decision support tool for the efficient 60 deployment of scarce FRM resources and also provides a basis for monitoring resilience changes 61 with respect to resource deployment. For instance, Keating et al. (2017) , explained that there is a 62 need for the continued development of theoretically sound, empirically verified, and applicable Alliance framework combining the 'five capitals' of the UK's DFID sustainable livelihoods 74 framework (Scoones, 1998) and the four properties of a resilient system (Szoenyi, et al., 2016 (Keating et al. 2017 ).
77
Despite the attention resilience has gained, the concept remains difficult to operationalize in the 78 context of community flood risk management due to, among other factors, the difficulty in 79 measuring resilience (Cutter, 2018; Fisher, 2015 
Aim and objectives
130
Based on the background presented above, this study is aimed at adopting a soft computing 131 approach, a fuzzy logic computational model, for the proposed flood resilience measuring 132 template. In particular, the objectives of the study are 1) the development of a descriptive model 133 that outlines our abstract interpretation of community resilience as a system, using insights from and white categorization. According to Zadeh (1996) variables into a resilience index based on the fuzzy relationships we define. 
Notations, definitions and terms
221
We adopt the following notations, definitions and terms to explain the components of Figure 3 Table 1 .
231
ii.
Resource Availability (G). This is the quantum of resources available to plan and 232 pursue recovery as well as achieve recovery quality level Q (including adaptive 233 recovery). Note that G=g (0≤ g ≤1.0) captures both economic and community capital.
234
It is the measure of resources the community is able to attract as a result of its overall 235 economic and political influence, its natural assets, and human capital assets (see 236   Table 1 for further details). 
Resilience modeling 271
The utopian resilience reservoir is the benchmark for evaluating resilience such that actual 
294 Equation 9 is a valid expression for resilience.
295
That is, = (ℎ, , ),
296
Where h, g and h are as explained in section 2.2.1 and their values are decided by experts 297 and/or stakeholders, varying depending upon the location and scale of application of the model. 
Some insights from model using some extreme values 299 300
This section discusses some example cases of the model (equation 9) output using selected estimating model parameters, That is, complete data as described in section 2.2 and Figure 8 shows the 3D surface plot resulting from an infinite combination of input factors. The 368 shape of the resilience surface is determined by the rules (Table 3) Table 4 is an example of such an input template designed for this study. A 383 typical application procedure is described in section 4.1with the case study communities. 
Model Application: Study location
388
The following describes the application of the model using three flood prone communities in the 
Model application: data gathering and results
419
For the purpose of illustration, input scores were developed using the template shown in Table 4 420 along with the guidelines in Table 1 and the communities' information, summarized in Table 5 .
421
The sample input data were generated based on the outcome of field studies and reflective
422
interactions with experts and stakeholders familiar with the study locations; these stakeholders 423 include academics, government officials and community leaders. In particular the sample scoring Capacity. strength and resource availability, for example, have on progress toward resilience at a place.
437
499
While the study developed a template for data collection and illustrated its application, the 500 template still relies on subjective opinions of experts which may be seen as a drawback of the 
